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Abstract 
Pneumothorax in the neonatal period is a potentially life threatening condition that requires 
Neonatal Advanced Practice Providers to respond rapidly and competently in order to prevent 
complications of morbidity and mortality. It has become increasingly difficult to establish initial 
competency as well as maintain competency in low volume high acuity emergency procedures 
such as chest tube placement. The purpose of this practice based quality improvement project 
was to implement a simulation based training program in chest tube placement for the Neonatal 
Advanced Practice Providers within Norton Children’s Neonatology.   The goal was to have all 
Advanced Practice Providers (APP) be able to demonstrate competency in chest tube placement 
for initial and ongoing clinical practice privileges within the Norton Healthcare System. 
Participants in the project included five APP within Norton Children’s Neonatology.  Data  
included collecting responses asking the number of chest tubes the APP had placed in the 
previous two years and collecting APP demographic data through a questionnaire.  This was 
followed by subject participation in a chest tube simulation lab exercise involving chest tube 
placement for pneumothorax using a high-fidelity mannequin.  Post simulation descriptive 
statistical means and standard deviations were used to assess satisfaction and self-confidence in 
learning.  Mean scores and standard deviations for each participating provider were calculated 
for each performance point on the Evaluation of the Neonatal Nurse Practitioner Procedural 
Competency Checklist published by the National Association of Neonatal Nurse Practitioners.  It 
is important for healthcare organizations to employ professionals who can provide timely, 
effective and safe care.  Establishing a continued performance competency stimulation lab in 
chest tube placement was a evidence based strategy to support Neonatal APP to maintain 
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competency and privileges within the Norton Healthcare system and ultimately improved 
outcomes for its neonatal population. 
Keywords:  Neonatal Nurse Practitioner competency; simulation training, simulation and 
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Implementation and Evaluation of a Neonatal Chest Tube Simulation Lab for APP 
Competency:  A Practice Based Quality Improvement Project 
 
Maintaining continued competency is a means by which a healthcare professional can 
demonstrate safe and competent care through practicing with up to date knowledge and skills 
after their initial certification and licensure.  Healthcare worker continued competency 
measurement is a priority issue for many regulating bodies such as Joint Commission, the 
Institute of Medicine (IOM) and National Council of State Boards of Nursing.  The Pew Health 
Professions Commission, Citizen Advocacy Center and the IOM have all published reports that 
recognize that continued development of professional competency is a primary factor for 
improving patient quality and outcomes (NANNP, 2014). 
The Bell Commission of 1989 and the Accreditation Council for Graduate Medical 
Education (ACGME) in 2003 limited resident workdays to 24 hour consecutively and capped 
total hours worked at 80 hours a week (Butler-O'Hara, Marasco, & Dadiz, 2015).  The ACGME 
in 2003 mandated 10 hours rest between duty periods and 1 day of 7 free from clinical and 
educational duties, with call to be taken no more than 1 every 3 nights.  Limiting Medical 
Resident hours of postgraduate medical education allotted more time to primary care and limited 
their exposure to specialty areas like the Neonatal Intensive Care Unit (NICU) (Butler-O'Hara et 
al., 2015).  This resulted in a greater demand for Neonatal APP coverage in the NICU along with 
the need for them to perform more invasive procedures than ever before.  It challenged them to 
become proficient and maintain competency in an array of procedural skills, including high-risk 
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procedures that do not occur on a regular basis or what are known a high-risk low volume 
procedures (Butler-O'Hara et al., 2015) 
With the development of the Consensus Model, (APRN Joint Dialogue Group Report, 
2008), Neonatal Nurse Practitioners are required to have formal education in and to develop and 
maintain competency in 9 domains of practice (DOP) (APRN Joint Dialogue Group Report, 
2008).  Accreditation bodies use published educational standards and curriculum guidelines 
developed by the National Association of Neonatal Nurse Practitioners (NANNP). The NANNP 
also recognizes and has published recommendations and guidelines for obtaining and 
maintaining procedural competence through performance or procedural review in their 2nd 
Edition Competencies and Orientation Toolkit (NANNP, 2014).   How these are accomplished  
is left up to each facility where Neonatal APP practice.  Each institution is responsible for 
establishing procedural reviews.  
The Joint Commission in 2008 introduced the focused professional practice evaluation 
(FPPE), a new set of credentialing and privileging standards for providers who perform 
procedures (Butler-O'Hara et al., 2015).   With the intent to improve credentialing processes, the 
FPPE requires institutions to provide evidence of provider knowledge, skills and behaviors.  In 
addition the Pew Health Professions Commission, Citizen Advocacy Center and the Institute of 
Medicine have published reports that recognize continual development of professional 
competency as a primary factor for improving patient quality and outcomes (Butler-O'Hara et al., 
2015).  Establishing simulation programs can contribute to the education and competency of 
providers, as well as improve patient quality, safety and outcomes (Butler-O'Hara et al., 2015).  
 The development of a pneumothorax is an unpredictable emergency occurrence, 
resulting in unpredictable training opportunities for Neonatal Providers in chest tube placement.  
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Having a chance to initially learn, or maintain competency with correct chest tube placement on 
a live infant is a matter of just being at the right place at the right time.  Neonatologist and  
Neonatal APP’s often come out of training with little to no experience in chest tube placement 
and by no means are competent in the procedure.  There are many reasons Neonatal APP are 
having difficulty establishing initial competency in chest tube placement, as well as having 
difficulty reaching the numbers of procedures required to maintain competency in this life saving 
procedure.  Norton Children’s Hospital is a training facility for the University of Louisville 
Medical School.  The Fellows and Residents in training are in direct competition for low volume, 
high acuity procedures with Neonatal APP, and they sometimes take precedence in involvement 
in those opportunities.  The development of improved gentler ventilation modes and 
Surfactant/Curosurf ® therapy has decreased the number of babies who develop pneumothoraces 
thus the need for chest tube placement.   Chest tube placement is a difficult procedure to teach 
using conventional methods.  Currently there are no simulation labs at Norton Children’s 
Neonatology available to advance APP’s skills in this life saving procedure. 
 
Simulation Origins and Adaptation to Medicine 
How do professionals acquire and maintain clinical expertise when we know during their 
training and practice it is impossible to encounter all types of clinical situations, diseases and 
types of patients?  This question gets more complicated since health care providers train and 
learn separately within their own disciplines.  The nuclear power, military and airline industry 
propose that multidisciplinary high-fidelity simulation training can assist in bringing education 
and clinical practice closer together (Cates, 2011).  The aviation industry led the way in the 
1930’s with the development of the link trainer.  Problems with communication were found to be 
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responsible for the 67% of mistakes during flights.  As a result, annual mandated training in crew 
resource management and flight simulation with emphasis on teamwork, communication and 
skill demonstration were developed to increase safety and reliability.  Simulation in health care 
has been slow to evolve despite being shown to be effective.  This has been a result of limitations 
in technology and cost-effectiveness (Cates, 2011).  First to use simulation in resident training 
were surgical health care teams and anesthesiologists.  With the help of the military, human 
patient simulators underwent continued technological development and standardization (Cates, 
2011). 
Today, simulation is a somewhat affordable and highly standardized effective training 
method to reduce human error.  The Enhancing Simulation Act of 2009 HR 855 supports 
advanced simulation in health care to improve outcomes.   Act HR 855 creates medical 
simulation centers of excellence across the United States.  These centers provide leadership and 
research into advancing the field of simulation (Cates, 2011).  Medical simulation grants from  
Act HR 855 to professional and academic institutions established advanced medical simulation 
within the Department of Health and Human Services.  Multidisciplinary health care simulation 
is especially exciting because we no longer must be trained in our separate disciplines.  The mix 
of simulation participants is often physicians, nurse practitioners, nurses, respiratory therapists, 
and pharmacists.  Training in this unique manner not only allows for evaluation of accurate 
performance of required tasks but also allows for evaluation of communication and how well the 
team works together in caring for the patient (Cates, 2011).  The Institute of Medicine in 2013 at 
their Global Forum on Innovation in Health Professional Education emphasized the need for 
interprofessional education (IPE) and team-based care (Rossi, 2018).  Multidisciplinary 
simulation meets their IPE goal and moves education beyond the classroom.   Hospitals that were 
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funded under the US Department of Defense medical simulation trial program in 2009 found that 
their medical error rate decreased from 30% to 4% when simulation was used as a training tool.  
Multidisciplinary high-fidelity simulation can improve teamwork across disciplines and 
communication as well as improve technical skills all resulting in better outcomes and patient 
safety.  As a result, this will likely soon become the standard for board certification and 
advanced licensure.  It will also play a key role in quality improvement multidisciplinary training 
programs and quality improvement in health care (Cates, 2011).  Interprofessional health care 
teams improve patient safety, increase quality of patient care, and enhance outcomes by lowering 
healthcare costs, and enhancing satisfaction among providers and patients (Horsley, O'Rourke, 
Mariani, Doolen, & Pariseault, 2018).   
Today’s Medical Students, Residents and Advance Practice Providers have grown up in a 
multimedia environment. Instead of reading books they learn through electronic methods.  
Traditional methods of educating trainees with bedside teaching or lectures (see one, do one, 
teach one) are no longer adequate.  Sandeep and Lata (2010) conducted a qualitative systematic 
literature review of the use of simulators in resuscitation training, focusing on applications for 
cardiac arrest and emergencies (Sandeep & Indu, 2010).  The creation of information technology 
has lent itself perfectly to the independent, self-directed, internally motivated adult learner.  
Healthcare professionals’ adult learning expectations are best met though hands- on practice in 
immersive patient simulated medical environments, while doing no harm to their patients.  
Research specific to medical education has found that adults who participate in an interactive 
setting learn faster and have greater retention of knowledge. Currently there are no standardized 
classifications of simulation types but it has been divided into four areas, standardized patient, 
screen-based computer, partial-task and high-fidelity simulation.  The use of high-fidelity 
 IMPLEMENTATION AND EVALUATION OF A NEONATAL CHEST 11 
simulation for Neonatal Resuscitation Program ® (NRP) training is well received by learners and 
may provide more realistic training when compared to other methods.  In summary, the authors 
found that the data currently support only that the measurement of simulation performance is 
improved by simulation training (Sandeep & Indu, 2010).  Translation of these skills learned 
during simulation training to real clinical situations is not well documented.  High-Fidelity 
mannequin simulation seems to have the most promise in the training of physicians and may 
affect true patient outcome.  The only disadvantage found was the cost of human patient 
simulators (HPS) or high-fidelity simulators can be prohibitive depending on the model and 
sophistication.  Only the most affluent institutions can afford them. Most of these HPS are 
stationary and delicate in nature requiring considerable maintenance.  This study acknowledged 
more validated assessment tools are needed along with research focusing specifically on patient 
outcomes (Sandeep & Indu, 2010). 
Despite the 2003 IOM recommendation for health care professionals to participate in 
Interprofessional Education (IPE) there remains a gap in academic preparation for nursing 
students.  Horsley et al (2018) conducted a systematic review of 48 articles to analyze simulation 
IPE research within nursing education, and to decide which areas are well studied and what 
needs further investigation.   The International Nursing Association for Clinical Simulation and 
Learning (INACSL) in 2016 set standards of best practice in simulation specific to simulation 
enhanced IPE.   These standards include (1) use of conceptual or theoretical framework; (2) use 
best practice in the design and development of the IPE simulation;  (3) recognize and address 
potential barriers;  and (4) devise an appropriate evaluation plan.  They found nurses engage in 
simulation IPE more than any other health profession.  However there was lack of clarity on their 
professional role in most studies (Horsley et al., 2018).  Noted in nursing education were positive 
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trends in the quantity of simulation IPE research but little in how to maximize the effectiveness 
of simulation IPE.  Future simulation research needs to have more rigorous design and 
implementation.  In order to advance the science of simulation, high quality guidelines, analysis 
and reporting is crucial (Horsley et al., 2018).   
 
Evidence Based Methods for Evaluating Simulation 
Bender et al (2014) hypothesized that a high-fidelity simulation booster incorporated 7-
10 months after initial NRP® certification augmented retention of procedural skills, teamwork 
and resuscitation knowledge (Bender et al., 2014).  For the last 30 years NRP® has taught 
clinicians behavioral, technical and cognitive skills needed to resuscitate newborns.  With the 
release of the 7th NRP® edition thousands of neonatal clinicians will be taught the new 
innovative resuscitation skills through simulation (Sawyer, Ades, Ernst, & Colby, 2016).  The 
simulation used an experimental research design enrolling 58 medical residents over a two-year 
period.  The control group of residents were trained in NRP®, then evaluated through simulation 
15-18 months after taking the course.  The experimental group of residents participated in a 
simulation-enhanced booster session 7-9 months after their NRP® program and were evaluated 
through simulation 15-18 months after their initial NRP® course (Bender et al., 2014). The 
simulation booster session included use of a high-fidelity neonatal mannequin in an operating 
room scenario of emergency Cesarean Section for decreased fetal heart tones with delivery of a 
nonresponsive meconium and blood stained infant requiring resuscitation.  The assessment 
simulation for both groups conducted at 15-18 months after learning NRP® also used the high-
fidelity neonatal mannequin but the scenario was of an infant with shoulder dystocia and vaginal 
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delivery of a nonresponsive neonate requiring resuscitation.  Both scenarios were designed 
around the initial steps of NRP® (Bender et al., 2014) 
 This study included three domains of assessment being,  knowledge, procedural skills 
and teamwork behaviors.  Subjects who had received a single simulation-enhanced booster 9 
months after initial NRP® course demonstrated better procedural skills, and teamwork behaviors 
when compared to the control group.  Purposeful practice with simulation strengthened 
teamwork behaviors additively with resident’s clinical resuscitation exposure (Bender et al., 
2014).  Knowledge scores drifted at nine months from baseline in both study groups and program 
types.  Limitations of this study included 20% attrition by residents in the intervention group.  
The study was underpowered for measuring procedural skill or teamwork behaviors.  It did find 
statistically significant results less than the 15% targeted difference for knowledge scores.  It is 
difficult to rely on cognitive measures to project clinical performance and clinical outcomes 
(Bender et al., 2014).  
For almost 30 years NRP® has taught clinicians the technical, cognitive and behavioral 
skills needed to resuscitate newborns.  NRP® follows the American Heart Association (AHA) 
guidelines.  The guidelines as well as the science behind the program are reviewed by the 
International Liaison Committee of Resuscitation and the AHA every 5 years (Sawyer et al., 
2016).   The program evolved over time to keep up with advances in education and adult learning 
theory.  NRP® has revamped its content and format for the 7th edition publication, and now 
incorporates simulation-based active learning instead of lecture based passive learning through 
the new NRP eSim® program (Sawyer et al., 2016).  A simulation specifically on chest tube 
insertion is now included.  This new approach allows clinicians to strengthen their cognitive and 
behavioral skills to elevate teamwork, communication, and patient safety.   The 7th edition 
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includes a screen-based simulation program that uses algorithm-driven performance software to 
reinforce the gap between “knowing” and “knowing how”.  This edition also changed the role of 
the NRP® instructor to an instructor mentor role, recognizing that developing simulation 
facilitation and debriefing skill requires hands on coaching and training (Sawyer et al., 2016).  
NRP® recognizes that debriefing is the most important piece in the process of learning through 
eSim®.  The program focuses on facilitator-guided post-event debriefing using the gather, 
analyze and summarize format.  Together, instructor and course participants gather information 
about what transpired during simulation then review what went well and what could be improved 
upon, then summarizing with points learned and how to change performance in the future 
(Sawyer et al., 2016).  Incorporating simulation into the new 7th edition curriculum has the 
potential to improve technical, cognitive and behavioral skills of neonatal providers responsible 
for resuscitating neonates, and hopes it will help save lives of many newborns (Sawyer et al., 
2016).  
Simulation based experiential learning is well suited for adult learners because it actively 
engages them in the learning process.  Adult learning is very different from the way a traditional 
student learns.  Adult learners bring previous life experiences, knowledge, assumptions, 
personality traits and relationship patterns to the table.  They prefer their learning to be problem 
centered, meaningful, and learn best when they can immediately apply what they have learned 
(Fanning & Gaba, 2007).  Fanning and Gaba (2007) in a systematic review of high-fidelity 
simulation literature described debriefing as the most important part of simulation based medical 
education.  Debriefing originated in the military through experiences individuals talked about 
after returning from a mission.  Debriefing was both educational and operational in its objectives.  
In health care facilitators must ensure they provide a supportive environment that values and 
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respects participants and protects them from experiences that might damage their sense of self-
worth while building self-confidence (Fanning & Gaba, 2007).   Many debriefing models exist 
all evolving out of the natural way humans process the simulation experience.  The natural 
progression is to experience an event, then reflect on it, then discuss it with others.  It’s the job of 
the facilitator to keep it systematic, and in line with learning objectives.  It is also important for 
facilitators to keep discussions broad-based and move to away from personalized account to the 
more global perspective.  Facilitators can play either a high, intermediate, or low role in 
simulation depending on the needs or experience level of the participants (Fanning & Gaba, 
2007).  Sometimes it is more effective for them to play more of a co-learner in a non -
judgemental role that gently guides the debriefing process.   Debriefing is widely accepted as the 
“heart and soul” of the simulation experience, however gaps in the literature exist (Rall, Manser 
& Howard, 2000).  A systematic review of high fidelity simulation concluded that debriefing was 
the most important feature of simulation-based medical education (Issenberg, McGaghie & 
Petrusa, 2005).  There is insufficient published peer-reviewed literature to demonstrate how to 
learn or teach debriefing and what methods exist and their outcomes.  Further research using 
common metrics, both quantitative and qualitative would be beneficial to compare educational 
techniques.  Large well designed, high-powered collaborative studies with in the simulation 
community are needed to advance simulation-based learning (Fanning & Gaba, 2007). 
 
Simulation and Competency Evaluation 
Lean economic times in healthcare and limited resources involving clinical nurses and 
nursing educator shortages, together with the heightened public awareness and demand for 
patient satisfaction and patient safety have created a perfect storm focused on clinical 
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competency that must be addressed.  Consumers, insurance companies, and employers have high 
expectations for specialized skills that are often more than what nursing schools currently 
provide (Cates & Wilson, 2011).   Demonstration of competent practice is imperative.  Adult 
learners are independent, self-directed learners who respond well to immediate gratification that 
comes with being able to apply knowledge promptly.  Simulation based training meets adult 
learners needs.  High risk simulation scenarios allow for the evaluation of theoretical 
competency, teamwork, communication and proficiency of technical skills along with critical 
thinking skills (Cates & Wilson, 2011).   
Cates and Wilson (2011) identify that simulation training is well organized at the Texas 
Children’s Hospital (TCH).  With one of the largest NICUs in the country, TCH uses simulation 
for the initial acquisition and maintenance of competency evaluation for Neonatal APP.  The 
Neonatal APP course is offered several times throughout the year for novice to expert 
practitioners.  Learners review didactic content on low volume high-risk occurrences, followed 
by procedure simulation labs.  They then go through advanced level simulations using high-
fidelity simulators followed by debriefing (Cates & Wilson, 2011).  High-fidelity simulation 
refers to the use of computerized mannequins as a learning tool simulating real life scenarios as a 
learning tool.  Neonatal high-fidelity simulators have realistic anatomy and can produce changes 
in skin color and tone.  They produce realistic heart and breath sounds and can be programmed to 
respond to the learner’s actions with changes in lung compliance and chest rise.  Debriefing 
directly following a simulation event is a conversational period for feedback and reflection to 
help improve and sustain future performance.  It can range from review of a video recording of 
the learner during the simulation to a simple discussion about what was done correctly or 
incorrectly and how performance could be improved (Cates & Wilson, 2011).  The Institute of 
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Medicine reports simulation as a key component for the future of nursing clinicians to acquire 
and maintain competencies.  The consensus model for advanced practice in 2008 identified 
licensure, accreditation, education and certification as the four critical components of advanced 
practice (APRN Joint Dialogue Group Report, 2008).  The National Coalition of State Boards of 
Nursing (NCSBN) recognizes that simulation has numerous positive benefits, such as increasing 
standardization, reducing training variability and insuring quality experiences for students.  
Puerto Rico and five other states boards of nursing have changed their regulations to allow a 
percentage of clinical time with simulations in lieu of a set number of clinical hours in direct 
patient care. Simulation in conjunction with traditional teaching methods is now in the lead to 
fundamentally transform acquisition and maintenance of competencies for NNPs.  In the year 
since the programs conception at TCH they have received positive feedback from NNP’s of all 
different experience levels, on the course and simulation-based training being used to establish 
and maintain core competencies and improve their clinical performance.  They reported there is 
ongoing statistical analysis of NNP perceptions and review scenario videos but nothing 
published to date (Cates & Wilson, 2011). 
Throughout health care there is a growing recognition of the importance of requiring 
providers to demonstrate initial and continued competency in invasive procedures in a non-life 
threatening simulation environment before performing high-risk procedures on patients.  The 
University of Rochester Medical Center developed a simulation procedural program to meet this 
need (Butler-O'Hara et al., 2015).  The program was implemented in a 60 bed level IV NICU 
that employs 8 neonatal fellows, 80 pediatric residents, 18 neonatal and pediatric nurse 
practitioners and one physician assistant and hospitalists, all needing to learn and perform 
procedures to maintain procedural competency.  A tracking of delineation of privileges (TDOP), 
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or matching of hospital privileges with documented clinical training and competency to perform 
safely was developed to monitor provider performance of procedures in the NICU.  This held the 
APP pool responsible for procedural credentialing.  It became clear from the TDOP there was a 
great need to have ongoing training to maintain procedural competency (Butler-O'Hara et al., 
2015).  Providers on average needed to perform an additional 5-10 procedures to maintain annual 
credentialing.  In particular chest tubes and abdominal paracentesis were the most difficult to 
maintain.  The TDOP are reviewed on an annual basis to determine what procedures needing to 
be included in the simulation program that year (Butler-O'Hara et al., 2015).  Of the 18 different 
invasive procedures, the APP group was expected to perform  8-10 required competency 
demonstration in the simulation lab each year.  At a minimum the providers are required to rotate 
through the procedure stations for procedures needed for recredentialing that they were not able 
to obtain through clinical practice during the previous year (Butler-O'Hara et al., 2015).  The 
program was evaluated through the Kirkpatrick Model using overall satisfaction, learning 
impact, and results.  Ninety-four percent reported an encouraging learning environment.  Ninety 
percent said the experience had a large impact on their confidence in performing invasive 
procedures (Butler-O'Hara et al., 2015).  Faculty administered a multiple-choice quiz that helped 
develop individualized learning plans.  Participating APP were able to apply their learning and 
teach new APP and residents procedural skills in the NICU.  Faculty continue to track results and 
complication rates of the actual procedures that were simulated.  As of this publication only 
Peripherally Inserted Central Catheter associated infection rates, days of antibiotics and length of 
hospitalization were tracked and all three have decreased (Butler-O'Hara et al., 2015).  
It is essential for a Neonatal APP to be able to successfully perform chest tube placement 
to limit morbidity and save the life of a neonate (Reinarz, 2013).  If performed incorrectly 
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complications such as perforation or laceration of the lungs, spleen, liver, diaphragm, stomach, 
heart and major vessels can have catastrophic consequences (Gupta & Ramasethu, 2014).  
Reinarz (2013) evaluated the effectiveness of procedure review through simulation performance 
of needle thoracostomy.  The purpose of this performance improvement project was to 
implement the defined national standard by NANNP for Neonatal APP competency maintenance 
of needle thoracostomy and to determine if this standard maintained competence.  Reinarz 
(2013) was able to recruit eighteen Neonatal APP in a large neonatology practice to participate in 
the simulation.  Ten received procedural review before the simulation and 8 did not (Reinarz, 
2013).   The total mean performance score for the procedural review group was 91.2% as 
compared with the no review group of 81.5%.  These results indicate reviewing the procedure 
before simulation had a small positive impact on performance.  All participants reported 
increased self-efficacy, or the belief in their ability to succeed in needle thoracotomy after the 
simulation.  Procedural review had a small positive impact on performance, and if built into 
annual competency demonstration can serve in maintaining competency and was very well 
received by the Neonatal APP.  Limitations include small number of participants.   Literature is 
very limited but suggests that visual, written and practice skills support competency maintenance 
(Reinarz, 2013). 
 
    Summary 
Emergency intervention is needed when a neonate develops a pneumothorax, a 
potentially life threatening condition.  A Neonatal APP must be able to intervene competently to 
prevent complications or death by performing a needle thoracostomy or chest tube placement.  
Simulation originated and was proven effective in the nuclear power, military and airline 
 IMPLEMENTATION AND EVALUATION OF A NEONATAL CHEST 20 
industries.  Healthcare has adopted these principles and applied them to multidisciplinary high-
fidelity simulation training.  Simulation lends itself to adult learning styles and brings education 
and clinical practice closer together.  NRP® is the gold standard of training for Neonatal 
professionals and has recently added simulation to its training courses bringing in evidence based 
methods including debriefing.  Pediatric and Neonatal healthcare environments are using 
simulation for the initial acquisition and maintenance of competency evaluations for its 
Physicians and Advance Practice Providers.  In conjunction with traditional teaching methods, 
simulation is changing the landscape of how providers learn and maintain their critical lifesaving 
skills. 
 
Theoretical Framework  
Social-cognitive theory (Bandura, 2001) framework was used to guide the educational 
process of implementation and evaluation of chest tube simulation lab for competency in this 
project.  Bandura states that learning starts with individuals forming beliefs about what they can 
do, examining possible outcomes, setting goals, then creating an action plan to achieve their 
desired outcome (Bandura, 2001).  This theory can be applied to a simulation lab for APP 
practice as the Advanced Practice Provider (APP) anticipates that education and planning will 
improve the likelihood of a successful performance and positive outcome.  According to the 
social-cognitive theory, self-agency, self- efficacy, and self-regulation as well as modeling are 
key concepts in learning.  This theory describes the learner as an active participant.   Self-
regulation is the driving force in human behavior.  Human functioning is shaped by the 
interaction between the individual’s comprehension, behavior and environment.  Maintaining 
chest-tube competency through simulation will allow APP first to refresh knowledge through 
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procedural review prior to the lab and performance review during debriefing video session after.  
This will help to reinforce the performance standard, analyze learning needs to plan and improve 
future performance. 
 
Setting and Organizational Assessment 
The setting for the project was a moderate size multifacility neonatology practice 
consisting of 20 Neonatologists, 5 Neonatal Nurse Practitioners, 1 Neonatal Physician Assistant 
(PA), 3 Pediatricians, 3 Pediatric Nurse Practitioners, and 1 Pediatric PA.  Facilities covered 
included, Norton Children’s Hospital a 104 bed level IV NICU (ECMO, CV Surgery, Pediatric 
Surgery and Pediatric referral center) and Norton Women’s and Children’s Hospital, a 44 bed 
level III NICU that averages 5000 deliveries annually.  The practice covers outlying areas at 
Clark Memorial Hospital, in Jeffersonville IN.  The level II community-based NICU has a 6 bed 
capacity.  Two other smaller NICU’s are covered by the Norton practice group.  These NICU’s 
are located in Frankfort KY and Henderson KY.  One hundred percent of Neonatal APP were 
certified by the National Certification Corporation.  The experience level for APP’s in this 
setting ranged from 1.5 years to 22 years of experience.  Participation was voluntary and open to 
all Neonatal APP within the practice. Approval was obtained from the University of Louisville 
Institutional Review Board, Norton DNP Council and the CNO or designate at Norton Children’s 
Hospital and Norton Women’s and Children’s Hospital. 
 
Purpose 
The purpose of initiating a simulation lab for chest tube placement was to provide 
Neonatal APP a safe and effective way to obtain initial competency, as well as maintain 
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competency in a low volume high risk procedure.  Consequences of not meeting the minimum 
procedural competency numbers required by Norton Healthcare could limit the APPs ability to 
establish and maintain privileges for lifesaving procedures within any Norton Healthcare facility.  
Improving APP self-confidence and satisfaction with the CT simulation lab was a priority.  
Gaining self-confidence in CT placement is an important step in the development from a novice 
neonatal APP to a skilled provider.  Norton Healthcare is following the NANNP 
recommendations that simulation is a proven and recommended way to maintain competency in 




Will Neonatal APP who participate in a Chest Tube Procedural Review and Chest Tube 
Placement Simulation Competency Program, meet the minimal number (5) for initial 
competency and maintenance (5) of procedural competencies in chest tube placement for 
credentialing within Norton Healthcare every two years, and will the participants have 
satisfaction and self-confidence with placing chest tubes as a result of participation? 
 
                   Intervention 
No policy or procedure changes were needed for this project.  Norton Healthcare follows 
the NANNP recommendations that simulation is a proven and recommended way to maintain 
competency in procedures that are difficult to maintain related to availability in the NICU.  This 
was a practice based quality improvement program.  The DNP student had the participants watch 
a procedural review video on pigtail CT placement from the Neonatal Resuscitation Program 
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(NRP)® Instructor DVD.  Procedure details (check off list), indications and possible 
complications were discussed and detailed handouts were provided for review (Appendix A).  
The DNP student then led each individual participant through the chest tube simulation lab using 
the Sim New B high fidelity simulation mannequin using a neonatal pneumothorax scenario 
previously established by the NICU education department.  The scenario presented a previously 
stable 35 week neonatal patient on high flow nasal canula with sudden deterioration in condition 
due to a pneumothorax.  The participant needed to identify and treat the pneumothorax.  
Participants were videotaped for debriefing purposes.  Video –assisted debriefing allowed 
participants to deconstruct and reflect on their experiences.  Following the simulation 
performance, debriefing was accomplished by reviewing the recording, consistent with NRP® 
guidelines for simulation and debriefing.  Opportunities for improvements and skills that were 
high level performance were discussed.  The videotape was then erased by the participant.  
Competency was evaluated by the DNP student using the Evaluation of NNP Procedural 
Competence table C.3.e Chest Tube Insertion (Percutaneous/Pigtail) (NANNP, 2014) (Appendix 
B).  Competency score results were shared and discussed with the participant.  The Student 
Satisfaction and Self-Confidence in Learning© (Appendix C) was administered after the 
simulation (Rice 2015).  Demographic data (Appendix D) was collected on participants after 
completion of simulation lab.  Participants were asked not to share information about the 
experience with colleagues.  All participants received a certificate of training (Appendix E) upon 
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A simulation completion goal of 100% participation (N=5) was set for all Norton APP.  
Information regarding the project was presented to the APP’s during a Norton Children’s 
Neonatology practice meeting.  Participation was voluntary and dates and times for participation 
were set up on an individual basis with each APP.  Time allotted for the competency lab was 30 
minutes per participant.  Inclusion criteria included all Neonatal APP affiliated with Norton 
Children’s Neonatology within Norton Healthcare.  Excluded were any APP not affiliated with 
Norton Children’s Neonatology within Norton Healthcare.   
 
Data Collection, Measurement and Analysis 
        This was a practice based quality improvement project with a small group of participants.  
Participation was voluntary and included all 5 Neonatal APP within Norton Children’s 
Neonatology.  Competency in chest tube placement was measured using the National 
Association of Neonatal Nurse Practitioner’s (NANNP) competency tool (see Appendix B).  
The NANNP competency tool was developed as a checklist by experts in the field and mean 
scores can be generated by coding for yes or no answers (NANNP, 2014).  APP competency 
was based on percentage of performed adequately points or yes, on the check off list.  
Percentage of competency was compiled individually and an 80% or greater was needed to 
prove competency. 
   Both APP satisfaction and self -confidence were measured with the same instrument, 
the National League of Nursing (NLN) Self-Confidence and Learning Questionnaire ©(see 
Appendix C)(Copyright, National League for Nursing 2005)(Rice,2015).  APP satisfaction was 
defined by the DNP student as satisfaction with the CT simulation lab as a form of learning.  
Self-confidence was defined as the confidence with mastery of the skill and steps required for 
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pigtail CT placement during the simulation lab and how confident the APP is in translating the 
experience to real life.  Jeffries and Rizzolo (2006) reported that reliability of the scale was 
tested using Chronbach’s alpha (satisfaction = 0.94); self-confidence = 0.87).   Satisfaction and 
Self-Confidence in Learning descriptive statistics were calculated and mean satisfaction scores 
(25 possible) and self -confidence (possible 40) scores were calculated as a group along with 
standard deviations.  
A Demographic Data Survey was collected on each participant (Appendix D) after 
completion of the simulation lab.  Questions regarding age, highest level of education completed 
and certifying body along with years of experience as an advanced practice provider.  Also 
included in the questionnaire were number of chest tubes placed over the last year, and last two 
years prior to the simulation lab.  Descriptive statistics were used to describe results from all 
measurement tools.  Data were aggregated to maintain confidentiality of the APP participants. 
 
Results 
The goal of having all 5 APP’s within Norton Children’s Neonatology voluntarily 
participate in the CT simulation lab was achieved (N = 5).  Data were entered into Excel® 2016 
and the following descriptive statistics were summarized.   Four of the five APP’s had 5-22 years 
of experience in the field, with the fifth APP only having 1.5 years of experience (mean = 8.9, 
SD = 7.83).  Participants ages ranged from 29-55 (mean = 40.2, SD = 9.36).  Chest tubes placed 
within the group over the last year prior to the simulation lab ranged from 0-3 (mean = 1.6, SD = 
1.14). Chest tubes placed over the prior 2 years before participation in the simulation lab ranged 
from 2-5 (mean = 3, SD = 1.22) (Table 1).  Means and standard deviations were calculated on 
the Student satisfaction and Self-confidence in Learning Questionnaire © (SSSCLQ)(Table 2).  
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Mean satisfaction scores were 23.6 of a possible 25 points total.  Mean self-confidence scores 
were 36.6 out of a possible 40 points total.  All 5 participants did extremely well in competency 
scoring.  Each participant passed competency at 100% hitting all 25 points of the performance  
points on the check off list.  The total mean competency score was 25 for the cohort (25 out of a 





           The demographic questionnaire validated that the APPs within Norton Children’s 
Neonatology department were having difficulty obtaining the required number of CT placements 
for required competency (5) within 2 year period.  Only one of the five APPs reported placing 5 
chest tubes within the previous 2 years prior to the CT simulation lab.  Without the simulation 
lab the APP would have been unable to maintain their CT privileges within the hospital system.  
Results of the SSSCLQ © support the APP participants were satisfied with the CT simulation as 
a learning experience, and self-confidence improved after completion of the simulation lab.  APP 
scores reflect their confidence with the mastery of pigtail CT placement improved after the 
simulation lab, as well as their ability to apply the skill to real life situations.  The ultimate goal 
of the project was achieved as all participants scored > or = 80% on the competency check off, 
and were able to prove maintenance of chest tube placement competency for their credentialing 
period.  One participant’s positive comment included “Most helpful to actually be able to have 
the simulation.  Would really enjoy a whole day of simulation with multiple skills”.  Another  
participant texted this researcher that she had just placed at pigtail chest tube in one of her 
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patients a few days after completion of the simulation lab.  She stated the simulation review 
made her feel much more confident with the procedure on a live patient. 
 
Limitations 
Maintenance of competency for procedures that are low frequency but high acuity can be 
challenging.  This practice based quality improvement project was limited by its low number of 
participants.  A well-controlled study would provide greater rigor and therefore more support of 
simulation for competency maintenance.  Another potential limitation was that the simulation 
experience was carried out over a 3 week period of time in order to include all 5 participants.  
The APPs could have shared details about the experience with colleagues, though they were 
asked not to, potentially confounding the results. One comment provided by a participant was the 
suggestion to have one leader run the simulation mannequin while another leader in the 
simulation observes for competency.  Another suggestion documented included also providing 
an orange or whole chicken along with the simulation mannequin for a more realistic feel of 
placing a CT.  Placing a CT on the mannequin does not provide the same tactile (or “popping”) 
feeling when you go through the pleura like it does on a live baby.  A whole chicken is often 
used in low fidelity stimulation labs to teach CT placement for more realistic feeling.   Both 
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Conclusion 
Competency issues are a priority for many healthcare agencies.  With the development of 
the Consensus Model and domains of practice, initial and continued maintenance of competency 
is a priority.  NANNP has made recommendations regarding this issue but ultimately it is the 
responsibility of the individual healthcare agency.  Norton Healthcare is currently in the process 
of developing requirements for continued competency.  Implementation and Evaluation of a 
Chest Tube Simulation lab was an important step that Norton Children’s Neonatology needed to 
take to be proactive and assertive with these necessary requirements.  Initiation and evaluation of 
a chest tube simulation lab generated several positive outcomes.  It provided a way for the APP 
to gain confidence with the procedure and apply the skills to real life situations, as well as prove 
competency.  This project demonstrated that simulation for competency is well received by 
Neonatal APP’s and was a valued learning experienced.  Lastly a chest tube simulation lab 
assured that Neonatal APP had access to training and competency validation to be able to 
practice within the scope of the education and licensure.  Ultimately our patients benefit from 
having skilled practitioners caring for them 24/7.  The positive outcomes seen with the 
implementation of this program could be used as a model to potentially develop into a full skills 
day for low volume high risk procedures and could be extended to include all pediatric APP 
providers who practice within Norton Children’s Hospital.  It is the hope of this DNP student 
that this simulation project helped contribute to ensuing knowledge of simulation in healthcare 
that ultimately will revolutionize patient care and patient safety. 
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Appendix A  
 





A. Evacuation of pneumothorax – Tension, Lung collapse with ventilation/perfusion 
abnormality, Bronchopleural fistula. 
B. Evacuation of large pleural fluid collections-- Significant pleural effusion, 
postoperative hemothorax, empyema, chylothorax. 
C. Extrapleural drainage after surgical repair of esophageal atresia and or 
tracheoesophageal fistula. 
Contraindications 
A.  Small air or fluid collection without significant hemodynamic symptoms 
B. Spontaneous pneumothorax that, in the absence of lung disease, is likely to resolve 
without intervention. 
Complications 
A. Misdiagnosis with inappropriate placement 
B. Burn from transillumination devices 
C. Trauma.—lung laceration or perforation, perforation and hemorrhage from a major 
vessel, puncture of viscous with within path of tube, residual scarring, permanent damage 
to breast tissue, chylothorax  
D. Nerve damage – Horner syndrome caused by pressure from tip of right-sided posterior 
chest tube hear second thoracic intervertebral space 
E. Diaphragmatic paralysis or eventration form phrenic nerve injury. 
F. Tube misplacement 
G. Equipment malfunction, blockage of tube 
H. Infection – cellulitis, inoculation of pleura with skin organisms, including Candida 
I. Subcutaneous emphysema 
J. Aortic obstruction with posterior tube 
K. Loss of contents of pleural fluid – water electrolytes, lymph, chylomicrons 
Reference:  Atlas of Procedures in Neonatology 5th edition  
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Appendix B 
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Appendix C 
Student Satisfaction and Self-Confidence in Learning  
Instructions: This questionnaire is a series of statements about your personal attitudes about the 
instruction you receive during your simulation activity. Each item represents a statement about your 
attitude toward your satisfaction with learning and self-confidence in obtaining the instruction you need. 
There are no right or wrong answers. You will probably agree with some of the statements and disagree 
with others. Please indicate your own personal feelings about each statement below by marking the 
numbers that best describe your attitude or beliefs. Please be truthful and describe your attitude as it really 
is, not what you would like for it to be. This is anonymous with the results being compiled as a group, not 
individually.  
Mark: 
1 = STRONGLY DISAGREE with the statement 
2 = DISAGREE with the statement 
3 = UNDECIDED - you neither agree or disagree with the statement 4 = AGREE with the statement 
5 = STRONGLY AGREE with the statement  
Satisfaction with Current Learning  SD  D  UN  A  SA  











2. The simulation provided me with a variety of learning materials and activities to promote 












































Self-confidence in Learning  SD  D  UN  A  SA  
6. I am confident that I am mastering the content of the simulation activity that my instructors 











7. I am confident that this simulation covered critical content necessary for the mastery of 











8. I am confident that I am developing the skills and obtaining the required knowledge from 











9. My instructors used helpful resources to teach the simulation.       
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1  2  3  4  5  


































13.It is the instructor's responsibility to tell me what I need to learn of the simulation activity 











© Copyright, National League for Nursing, 2005  























Study ID ___________________   Age: ________________________ 
 
 










How long have you been an Advance Practice Provider? ___________________________ 
 
 
What corporation are you certified through? ____________________________________ 
 
 
How many Chest Tubes have you placed over the last year?_________________________ 
 
How many Chest Tubes have you placed over the last 2 years?_______________________ 
 
 
Please provide any additional comments on the lines below for example most helpful or lease 
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Table 1 
 
   Demographic Properties of the APP Participants (n=5) 
 
                                                                          Range              
 
 
Variable  M     SD              Low   High  
 
Age                                          40.2                    9.36                            29                     55 
 
Number of years                      8.9                      7.83                            1.5                    22 
experience as APP  
 
Number CT placed                  1.6                      1.14                             0                       3 
over last year 
 
Number CT placed                  3                          1.22                             2                      5 




Certifying Body              All 5 APP’s were certified through National Certification Corporation 
 













IMPLEMENTATION AND EVALUATION OF A NEONATAL CHEST 39 
Table 2 
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Table 3 
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